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(57) Abstract: Disclosed is a method for receiving 
files divided from a single file by a plurality of 
servers under a network environment. The method 
according to the invention includes the steps of 
selecting a desired file to be received by a user's 
device, receiving information on the devices 
storing the file &om a file management system that 
manages transmission of files, determining one 
or more servers, through which the file is to be 
transmitted, among the devices storing the file, 
requesting one or more servers to transmit a part of 
the file, respectively, receiving the requested parts 
of the file from one or more servers, respectively, 
and integrating the parts of the transmitted file 
into a single file. The file management system 
is a system managing transmission of files, and 
may exist as a separate file management server or 
split into a plurality of devices. According to the 
invention, a transmitting velocity is enhanced by 
receiving a plurality of files divided into a number 
of servers. When any problem occurs in one of the 
servers during transmission of a file, another server 
is substituted for submission of the file with fault 
tolerance of a server. 



wo 02/093846 



PCT/KROl/00499 



A METHOD OF CO LLABORATING IN TRANSFERRING A FII.F. IN A 
NETWORKING ENVIRONMENT 

Technical Field 

The present invention relates to a method for collaborating in transferring a file 
in a network environment, and more particulaiy, to a method for receiving files divided 
fi-om a single file by a plurality of servers under a network environment. 

Background Art 

In the prior art client/server model under a network environment, a one-to-one 
transmission method is employed, in which a client connects .to a server and receives a 
file. In this method, if the transfer rate of the server is low, the client receives a file at a 
low rate in the condition that it cannot make the best use of its bandwidth. If the number 
of internet users is increased during transmission, transfer rate is drastically decreased 
even if the client connected to the most appropriate sei-ver. In addition, if there occurs an 
error to the server transmitting a file, the file transmission ends in a failure. Thus, there 
occurs a problem that the client must receive a file again from another server. 

U.S. Patent No. 6,085,25 1 discloses a method for transmitting files in parallel in 
order to enhance a file transfer rate. In this method, a server separates a single file into a 
plurality of packets, simultaneously transmitting these packets in parallel to a client, and 
receiving an ackjiowledgement signal from the client. The server informs the client of 
the fact of file separation, and then the separated packets are integrated at the client. 
This method offers much higher file transfer rate as compared to transferring packets 
one by one and verifying correct delivery of each packet sent. However, if there is an 
error to the server, file transfer is made impossible, thus not ensuring a stable file 
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transfer. 

Since the one-to-one transmission method has such a disadvantage, and a 
personal computer can serve as a server with the improvement in performance of the 
personal computer, there is no need to keep to the one-to-one transmission method. 

5 

Disclosure of Invention 

It is, therefore, an object of the present invention to enhance a transfer rate by 
allowing users to make the best use of their bandwidth by receiving a plurality of files 
divided from a single file by a number of servers. 

10 It is another object of the present invention to provide a fault-tolerant system by 

replacing a failing server by another server immediately in the event that any anomaly 
occurs in one of a plurality of servers during transmission of a file. 

It is another object of the present invention to provide a method for ensuring 
transfer of fragments of the same file from a plurality of servers as a precondition for 

1 5 receiving a single file divided into a plurality of fragments by a plurality of servers. 

It is another object of the present invention to provide a method for splitting a 
file and storing it into a plurality of devices if the entire file cannot be stored in a single 
device, and viewing the entire contents of the file by the file transfer method in 
accordance with the present invention. 

20 To achieve the above object, there is provided a method for transferring a file 

among a plurality of devices connected via a network in accordance with a first aspect 
of the present invention, including the steps of: selecting a desired file to be received by 
a user device; receiving information on the devices storing the file from a file 
management system that manages transmission of files; determining one or more 

25 serv-^ers, through which the file is to be transmitted, among the devices storing the file; 
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requesting one or more servers to transmit a fragment of the file, respectively; receiving 
the requested fragments of the file from the one or more server, respectively; and 
integrating the fragments of the transmitted file into a single file. 

Here, the server means a device acting as a server, i.e., a device for transferring 
a file, said transfer includes streaming as well as downloading. 

To receive a file from a plurality of servers, there must be a system managing 
transmission of files. This file management system may exist as a separate file 
management server or split into a plurality of devices. 

When the user device determines one or more servers to transfer a file, it is 
preferable that they are determined in order of transfer rate. In addition, when receiving 
each fragment of the file fi-om a plurality of servers, it is preferable that a large quantity 
is received from a server having a high transfer rate, and a small quantity is received 
from a server having a low transfer rate. 

After the user device has received each fragment of the file from the plurality of 
server, it records this information on a log file. This log file is used for integrating 
fragments of the file into the original file later. 

Each time the user device receives packets of a certain size from each of the 
servers, it evaluates the transfer rate of the server. If the transfer rate is sharply 
decreased, or there is an unstable server, another server substitutes for this server. 

The substitute server is determined from a list of devices storing the file 
received from the file management system, or is determined from the list updated by the 
file management system by request. 

Meanwhile, in order to receive files divided from a single file by a plurality of 
server, it must be assured that all the servers transfer fragments of the same file. In the 
present invention, at the time of file transfer, the information of the original file is 



wo 02/093846 



PCT/KROl/00499 



recorded on a metafile, and upon transferring fragments of the file to another user, a file 
to be transferred is compared with the information stored in the metafile. 

In accordance with the first aspect of the present invention, users can make the 
best use of their bandwidth by receiving files divided from a single file by a plurality of 
servers, for thereby enhancing a transfer rate. When any anomaly occurs in one of the 
servers during transmission of a file, the file can be transmitted with fault-tolerance of 
the server by replacing the failing server by another server immediately. 

The present invention can be used also in the case that a file is substantially 
split and stored into a plurality of server, as well as in the case that files from the 
plurality of servers are integrated and received. 

That is, in the case that a file is split and stored into a plurality of devices 
connected via a network, there is provided a method for calling the file in accordance 
with a second aspect, of the present invention, comprises the steps of: receiving 
information on devices storing each fragment of the file from a file management system 
managing file transfer; determining one or more server to transfer each fi-agment of the 
file from the devices storing each fragment of the file; receiving each fragment of the 
file from the determined one or more server; and integrating each fragment of the file 
into the file. 

In addition, there is provided a method for transferring a file from one device to 

a plurality of devices among devices connected via a network in accordance with a third 

aspect of the present invention, comprising the steps in which: the one device transfers 

the file to the fastest device of the plurality of devices; and the file is transferred down 

to the slowest device in such a manner that the fastest device having received the file 

transfers the file to the secondly fast device of the plurality of devices, and the secondly 

fast device having received the file transfers the file to the thirdly fast device, and in 

4 
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which if the one device finishes file transfer to one of the plurality of devices, the file is 
transferred to another device of the plurality of devices. 

In addition, there is provided a method forjransferring a file from one device to 
a plurality of devices among devices connected via a network in accordance with a 
fourth aspect of the present Invention, comprising the steps in which: the one device 
transfers the file to the plurality of devices; and if the amount of transmission exceeds -a 
predetermined level, the one device transfers the file only to the fastest device of the 
plurality of devices, the fastest device receiving the file from the one device, 
simultaneously transferring the file to other devices of the plurality of devices. 

In accordance with the third and fourth aspects of the present invention, a file 
can be transferred from one device to a plurality of devices at .a high rate. 

Brief Description of Drawings 

The above objects, features and advantages of the present invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a view of the overall construction of a file transfer system in 
accordance with the present invention; 

Figs. 2 through 4 are views of the construction of a file management system in 
accordance with the present invention; 

Fig. 5 is a flow chart schematically illustrating a file transfer process in 
accordance with the present invention; 

Fig, 6 is a view of the data structure of a list of candidate servers storing 
information of servers capable of transferring a file; 

Fig. 7 is an exemplary view of a log file recording file transfer information; 
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Fig. 8 is a view illustrating the phase of transferring a file in accordance with 
the present invention; 

Fig. 9 is a view illustrating the phase of transferring a file from one device to a 
plurality of servers in accordance with the present invention. 

Best Mode for Carrying Out the Invention 

A preferred embodiment of the pre^sent invention will now be described with 
reference to the accompanying drawings. 

Fig. 1 is a view of the overall construction of a file management system in 
accordance with the present invention. 

As illustrated in Fig. 1, the file transfer system of the present invention includes 
a plurality of devices 20i, 2O2, 2O3, 20n connected via a network 10. 

The network 10 includes all networking-enabled environments, such as a wire 
internet using a modem, PSTN, leased-iine, ISDN, etc., wireless internet using a PCS, 
microwaves, a satellite communication network, etc., intranet, extranet, and so on. The 
devices 20i, 2O2, 2O3, 20n may be all devices available for data communication, such 
as a PC, workstation, minicomputer, mainframe computer, notebook computer, general 
portable communication terminal, PDA (personal digital assistant), set top box, digital 
television, web phone, etc. 

The devices 20i, 2O2, 2O3. .. 20„ can receive a file from other devices connected 
to the network 10, and can transfer the file to other devices. For this purpose, there exist 
a file management system 30 for managing the location of each device, file information, 
etc. 

The file management system carries out the functions of giving a specific file 
ID to the file commonly shared between a plurality of devices, and managing a list of 
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flies which can be transmitted between the devices, so that one device can receive the 
segmented files from the plurality of devices. The file management system can be one 
of the pluralities of devices as shown in Fig. 1, and it can consist of the plurality of 
devices in collaboration with one another. 

Various types of the file management system are illustrated in Figs. 2 through 4. 
Fig. 2 illustrates a central control file management system 30, the file management 
system being implemented in a large-scale device, such as a server. In this case, tlie file 
management server manages all information needed for file transfers, and controls file 
transfers between devices in an overall way. 

Fig. 3 illustrates a distributed file management system 30, in which the file 
management system is split into a plurality of devices. In .this case, the information 
required for collaborating in transferring a file is split and stored into the plurality of 
devices, and the control of file transfer is performed in collaboration between the 
plurality of devices. 

Fig. 4 illustrates a hybrid file management system 30, i.e., a combination of the 
systems in Figs. 2 and 3. In this case, although the management of the information 
required for file transfers and the control of file transfers are performed mainly by the 
file management system 30, the rest of the devices performs parts of the task in 
collaboration. 

Figs. 2 through 4 are nothing but an example of the file management system, 
and the file management system can be implemented by way of various topologies. 

Fig. 5 is a flow chart explaining the process of transferring a file in accordance 

• IT 

with the present invention. 

First, a user device 20 wanting to receive a file receives a list of receivable files 
from the file management system in S50L and designates a desired file to be received 
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and informs the file management system of it in S502. 

The file management system checks devices storing the file designated by the 
user device 20, calculates the location and transfer rate of each device, and transfers it to 
the user device 20 by alignment of the devices in order of transfer rate in S503. One 
5 example of such a list of devices (hereinafter, referred to as "a list of candidate servers", 
said "server" meaning a device acting as a server) is illustrated in Fig. 6. As illustrated 
in Fig. 6, the list of candidate servers includes a server ID 601, server location 602, 
server transfer rate 603 by each server, and is aligned in order of server transfer rate. 
The server transfer rate 603 is calculated in consideration of the bandwidth and the 
10 number of tasks currently being executed. 

The user device 20 receives the list of candidate servers, and determines the 
ser\'ers suitable for file transfers from the list in S504. In other words, the user device 
20 designates an n-number of servers 40 in order of transfer rate in order to make the 
best use of its bandwidth, which will be represented by the following expression. 

15 

BM^ = V, + V2 + A + v„(v, > v.^,) 

BW: user bandwidth 
Vj : rate of i-th device 

20 As shown in the above expression, so that the user device 20 can make the best 

use of its bandwidth, the sum of the transfer rate of the servers 40 must be a value close 
to the bandwidth. So as to fully use the bandwidth, the sum of the transfer rate of the 
servers 40 must be a value larger or smaller than the bandwidth. For example, in an 
environment of a low transfer rate, such as a modem user's environment, it is proper to 

8 
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designate one server 40 having the highest transfer rate. 

After the user device 20 has determined an n-number of servers 40 having a 
high transfer rate, it determines what part of a file of what size to receive from the 
determined servers 40 in S504. In this case, it is preferable that a larger amount of the 
file is received from the server having a high transfer rate 40, while a smaller amount of 
the file is received from the server 40 having a relatively low transfer rate, which will be 
represented by the following expression. 



fi: size of fragments of file allocated to i-th device 
F: size of file to be received 



The list of transmission servers 40 determined in S504 and the information on 
fragments of a file to be transmitted by each server 40 are recorded on a log file. This 
log file is required for the user device 20 in receiving fragments of a file from a plurality 
of servers 40 and integrating them into the file. 

Next, the user device 20 informs a transmission server 40 of the information on 
fragments of a file to be transmitted, and requests a file transfer in S505. 

The user device 20 receives the fragments of the file, and records the 
transmitted information on the log file. In this process, another server 40 substitutes the 
server 40 having a problem in transferring a file for transmission, and the transmission 
of the file will be explained in detail later. In addition, the fragments of the file 
transmitted from the plurality of servers must be the fragments of the same file, and the 
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method for ensuring the identity of the file will be explained later. 

When the transfer of the fragments of the file from the plurality of servers 40 
has been completed, the user device 20 integrates the fragments of the file into the file 
based on the log file in S507, and informs the file management system 30 of the 
5 completion of the file transfer in S508. 

Fig. 7 illustrates an example of a log file. The log file of Fig. 7 has intended to 
receive fragments of 1000001 bytes through 50000000 bytes of the file of 10000000 
bytes from a third server 40. Hov/ever, it fails in transferring the file, resulting in 
transferring the file of up to 2000578 bytes. The file of the remaining bytes is received 
10 from another server 40 as "fragment 6". The user device 20 integrates the fragments of 
the file into the original file based on the transmission information of the log file. 

After completion of the file transfer, when the transferred file is stored as its 
specific file ID in the user device 20, the file management system 30 memorizes that the 
user device 20 stores the file having the file ID. In the case that it is impossible to 
15 ensure the identity of the transferred file due to the modification, location shift, and 
damage of the file by a user, the file can be deleted or excluded from a file share 
environment. 

The step S506 of Fig. 5 of transfening fragments of a file in accordance with 

the present invention will now be described in detail. 

20 The user device 20 evaluates a transfer rate whenever it receives packets of a 

certain size from each server, thus utilizing the transfer rate in transfer management. 

The transfer rate of the server is not constant, but continues to change. Thus, if there is a 

server of which transfer rate is sharply decreased during the transfer of file fragments, 

or of which transfer is unstable, another server must substitutes another server. 

25 In order to replace the transmission server, the list of candidate servers as 

10 
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shown in Fig. 6 is used. Another server having a relatively high transfer rate is 
determined from the list of candidate servers, and then the remaining part that the server 
having a problem has not transmitted yet is transmitted. The number of servers relacing 
the failing server can be more than one. 

If there is no substitute ser\'er in the list of candidate servers, the user device 20 
obtains the updated list of candidate servers from the file management system by 
request, and searches for a substitute server in this list. 

Next, a method for ensuring that fragments of a file transmitted by a server is 
fragments of the same file will now be described. 

As described above, in order to transfer files divided from a single file by a 
plurality of devices, it has to be ensured that all the devices transfer fragments of the 
same file. If the plurality of devices transfers fragments of different files, and the user 
device integrates these fragments into one file, this file may be not a user-desired file, 
but a damaged file. 

To ensure the identity of the file, in the present invention, the information of the 
original file is recorded on a metafile upon transferring a file, and the information on the 
file to be transferred is compared with the information stored in the metafiie upon 
transferring fragments of the file to another user. As the result of the comparison, if the 
file is the same as the original file, it is transferred, or if not, it is managed as a new file 
by receiving a new ID from the file management system. Whether or not the file is the 
same as the original file can be judged by the following method. 

First, if the size of the file is identical to that of the original file, it is judged that 
they are identical. 

Second, the file is segmented into an m-number of fragments, and thereafter the 
information on a certain pait of each fragment is recorded on the metafile. When the file 
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is transferred to another device, the information on a certain part of the fragment to be 
transferred is compared with the information recorded on the metafile, it is judged that 
they are identical. At this time, the location and size of the certain part can be adjusted 
according to the need of the file management system. 
5 Tliird, the file is segmented into an m-number of fragments, and thereafter all 

the contents of each fragment are encoded (message digest) to be recorded on the 
metafile. When the file is transferred to another device later, the fragment to be 
transferred is encoded, and then is compared with the code recorded on the metafile. If 
the codes are different, it is judged that the file is not identical to the original file. 
10 Accordingly, the fragment is not transferred, and is managed as a new file in the entire 
system. 

If the comparison is performed after recording all the contents of the fragment 
on the metafile, it is possible to ensure the identity of the file a hundred percent. 
However, in this case, the size of the metafile is made identical to that of the original 
15 file, thus resulting in wasteful use of resources. Accordingly, the contents of the 
transferred fragment are converted into a code of a proper size, and then are recorded on 
the metafile. 

The method for encoding fragments of a file will be represented by the 
following expression. 

20 

code-, = f(xi) 

f: encoding function 

Xj! contents of i-th fragment 

25 The encoding function and the size of the code are properly selected by the file 

12 
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management system according to its purpose. As the simplest encoding function, a 
function for obtaining the sum of the contents will be a good example. In case of laying 
a special emphasis on ensuring the identity, a compression method having no loss of the 
contents at all can be used as an encoding function. 

Fig. 8 is a view illustrating the phase in v^^hich a user device receives fragments 
of a file from a plurality of servers and integrates them into one file by the process as 
shown in Fig. 5. 

In Fig. 8, five servers 81 through 85 each transfer fi-agments of a file to the user 
device 20. In this case, the server having a high transfer rate transfers a larger amount 
thereof. In Fig. 8, the server 83 transferring the largest amount has the highest rate, 
while the server 81 transmitting the smallest amount has the lowest rate. 

In this way, by transferring a file by means of the five servers 81 through 85 in 
collaboration with one another, the user device 20 can make the best use of its 
bandwidth, thereby drastically enhancing the file transfer rate. 

While the invention has been shovm and described with reference to the method 
for receiving files divided from a single, complete file by a plurality of servers, it will 
be also adapted to the case where a file is split and stored into a plurality of devices. 
Therefore, the method and system for collaborating in transferring a file in accordance 
with the present invention can be used as a method for splitting and storing a file of a 
large capacity. Hereinafter, the description thereof will be explained. 

With the increase of the size of a file, there may exist a device that cannot store 
the entire file. In this case, the device (referred to as device A) that cannot store the 
entire file stores a fragment of the file of a large capacity, and other devices store the 
remaining part. And, if device A wants to see the contents of the file of the large 
capacity, it can see the contents of the file as if the device A itself stored the entire file, 
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by receiving other fragments of the file using a file management system in accordance 
with the present invention. At this time, the fragments of the file split and stored into a 
plurality of devices are treated as a general file, respectively. The process of 
transmitting a file is also the same as the transmission process as described in Fig. 5. 

5 For example, if device A cannot store a certain file of a large capacity 

completely, and thus splits this file into ten fragments of a size v/hich is easy to handle 
for storing into a plurality of devices including device A itself, it can see the entire file 
by receiving the remaining part of the file that is not stored by itself by using the file 
management system in accordance with the present invention. The file system 

10 recognizes those ten fragments as ten general files, and transmits thenri to device A as 
shown in Fig. 5. 

At this time, the file share system can manage these ten separate files as 
continuous fragments of a file. In addition, device A using the entire file stores a 
fragment of the file, particularly, it is effective to store the fragments that other devices 
15 have a less amoimt thereof. For this purpose, device A requests the file management 
system a list of candidate servers as shown in Fig. 6 with regard to those ten files, finds 
the number of servers owning each fragment of the file, and stores the fragment of the 
file which is owned by a smallest number of servers. 

So far, the method for receiving fragments of a file from a plurality of servers 
20 and integrating them into a single file (many-to-one transmission) has been described on 
the assumption that the same file is split and stored into a plurality of servers. 

However, when a file is generated at the very first time, this file exists in only 
one device. Accordingly, two methods for enhancing a transfer rate in case of 
transmitting a file to a plurality of devices (one-to-many transmission) will be described 
25 hereinafter. 
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Firstly, the former method relates to the case where a central control file 
management system as shown in Fig. 2 manages the rate of devices, which enables the 
devices to receive a file in order of their transfer rate. 

In other words, the file management system obtains the transfer rate of the 
devices to receive a file, and aligns them in order of transfer rate, and sends a list of the 
devices to the device (server) storing the file and to a plurality of devices to receive the 
file. Referring to this list, the server transmits the file to the fastest device, the fastest 
device transmitting the file to the secondly fast device, the secondly fast device 
transmitting the file to the thirdly fast device. During the transmission, when the fastest 
device completes a transmission of the file, it informs the server of a transmission end 
message. Then the fastest device is allowed to serve as another server, and the device, 
which was the original server, is allowed to transmit the file to the secondly fast device. 

The above method will now be described by way of an example with reference 
to Fig. 9. Suppose that an only device No.O currently has a specific file, and devices 
No.l through No. 100 aligned in order of transfer rate receive this file from the device 
No.O. The relay from the device No. 0 up to the device No. 100 is performed in such a 
manner that the device No.O transmits the file to the device No.l, the device No.l 
transmits the file to the device No.2, and the like. When a file transfer to the device No. 
1 is completed during transmission, the device No. 1 is allowed to serve as a server and 
the device No. 0, the original server, is allowed to transmit the file to the device No. 2 as 
well. In this way, as the number of servers continues to increase, this transmission 
gradually becomes a many-to-one transmission, thereby enhancing the transfer rate of 
the file. 

Secondly, the latter method relates to a method in which the file management 
system does not have .to manage the rate of the devices. If the number of de\ ices 

15 
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requesting the device acting as a server (device No.O) to carry out a file transmission 
becomes larger than a predetermined capacit>% the device No.O concentrates its file 
transmission upon the device having the highest rate (device No.l), and scarcely 
transmits a file to the other devices, thus inducing the other devices to search for another 
5 server. Meanwhile, the device 0 informs the file management system that the device 
No. 1 cunently carrying out a transmission will be the device to serve as a new server. 

Wlien the other devices request for the list of devices acting as a server, the file 
management system sends a list containing the device No.l. Upon seeing this list, the 
other devices try to receive a file fi-om the device No. 1 , 

10 Accordingly, the device No.l transmits a file to the other devices within the 

scope of data received up to the present, and at the same time receives a file from the 
device No.O. If there are too many devices requesting the device No.l to carry out a file 
transmission, the file management system is informed that the device (device No.2) to 
which the device No. 1 is transmitting a file is a device to serve as a new server. In this 

15 way, the one-to-many transmission is gradually changed into a many-to-one 
transmission, thereby enhancing a transfer rate: 

While the invention has been so far described with reference to the case of 
downloading a file, it can also be adapted to a streaming transmission. The streaming is 
a technology of reproducing video or audio contents while receiving data without a need 

20 to download a file of a large capacity in order to view the video or audio contents. In 
this case, also, the present invention can be directly adapted as in the case of 
downloading a file. 

While the invention has been shown and described with reference to certain 
preferred embodiments thereof it will be understood by those skilled in the art that 
25 various changes in form and details may be made therein without departing from the 
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spirit and scope of thie invention as defined by the appended claims. 

The file transfer system and method in accordance with the present invention 
sharply enhances a file transfer rate, not by transmitting the entire file to users only by 
means of a single server, but by receiving files divided from a single file by a plurality 
of servers. 

In addition, when any problem occurs in one of the servers during transmission 
of a file, another server substitutes for submission of the file with fault tolerance of a 
server. 

In addition, even if a file exists in a single device, and it has to be transmitted 
from the single device to a plurality of devices, the tiansfer rate of the file can be 
enhanced. 

i 

The file transfer system and method in accordance with the present invention 
can be used for utilizing a file of a large capacity that is difficult to use in the prior art, 
and also can be used for streaming services. 
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What Is Claimed Is; 

1 . A method for transferring a file among a plurality of devices connected 
via a network, comprising the steps of: 

selecting a desired file to be received by a user device; 

receiving information on the devices storing the file from a file management 
system that manages transmission of files; 

determining one or more servers, through which the file is to be transmitted, 
among the devices storing the file; 

requesting one or more servers to transmit a fragment of the file, respectively; 
receiving the requested fragments of the file from the one or more server, respectively; 
and 

integrating the fragments of the transmitted file into a single file. 

2. The method of claim 1, wherein one or more senders are selected from 
the devices storing the file in order of the transfer rate of the devices.. 

3. The method of claim 1, wherein, upon requesting the one or more 
servers a fragment of the file, the higher the transfer rate of a server becomes, the larger 
the size of the requested fragment of the file becomes. 

4. The method of claim U wherein, in the case that the requested fragment 
of the file is transmitted from the one or more servers, respectively, the information on 
the transmitted fragment is recorded on a log file. 
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5. The method of claim 4, wherein the user's device refers to the log file 
when integrating the fragments of the transmitted file into a single file. 

6. The method of claim 1, wherein the file transfer method ftirther 
comprises the step of informing the file management system of the completion of the 
file transfer after the step of integrating the fragments of the file into a single file. 

7. The method of claim 1, wherein, in the step of receiving the requested 
fragments of the file from the one or more servers, the transfer rate of each server is 
checked whenever receiving packets of a certain size. 

I 

S. The method of claim 7, wherein, if there exists a server having a 
transfer rate smaller than a predetermined value, another server substitutes the failing 
server. 

9. - The method of claim 8, wherein, if there is no substitute server, the 
information on the devices storing the file and the transfer rate of the devices are 
received again, and the substitute server is determined from this information. 

10. The method of claim 1, v/herein the device represents a device 
available for data communication, such as a personal computer, workstation, 
minicomputer, mainframe computer, notebook computer, PDA(personal digital 
assistant), etc. 

11. The method of claim L wherein the network represents a networking- 
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enabled environment, such as a wired internet, wireless internet, LAN(local area 
network), intranet, and extranet. 

12, The method of claim 12, wherein the desired file to be received has a 
5 common file ID in the devices storing the file. 

13. The method of claim 1, wherein the file management system is one of 
the devices connected via the network. 

10 14. The method of claim 1, wherein the file management system is split 

into the devices connected via the network, 

15. The method of claim 1, wherein the information on the devices storing 
the file comprises the ID, location, and transfer rate of the devices. 

15 

16. The method of claim 1, wherein the file transfer method further 
comprises the step in which the user's device stores the information on the integrated 
file in the metafile. 

20 17. The method of claim 16, wherein, when the integrated file is 

transmitted again to other devices, it is checked if the information on the file is identical 
to the information recorded on the metafile. 

18, The method of claim . L wherein the transmission comprises 

25 downloading and streaming technologies. 
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19. In a case where a single file is split and stored into a plurality of 
devices connected via a network, a method for calling the file, comprising the steps of: 

receiving information on the devices storing fragments of the file from a file 
management system that manages transmission of files; 

determining one or more servers, through which the file is to be transmitted, 
among the devices storing the fragments of the file; 

receiving the fragments of the file from the determined one or more servers; 

and 

integrating the fragments of the transmitted file into a single file, 

! 

20. The method of claim 19, wherein the fragments of the file belong to the 
same file, 

21. A method for transferring a file from one device to a plurahty of 
devices among devices connected via a network, comprising the steps in which: 

the one device transfers the file to the fastest device of the plurality of devices; 

and 

the file is transferred dovm to the slowest device in such a manner that the 
fastest device having received the file transfers the file to the secondly fast device of the 
plurality of devices, and the secondly fast device having received the file transfers the 
file to the thirdly fast device, and 

in which if the one device finishes file transfer to one of the plurality of devices, 
the file is iransfeired to another device of the plurality of devices. 
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22. A method for transferring a file from one device to a plurality of 
devices among devices connected via a network, comprising the steps in which: 

the one device transfers the file to the plurality of devices; and 
if the amount of transmission exceeds a predetermined level, the one device 
transfers the file only to the fastest device of the plurality of devices, the fastest device 
receiving the file from the one device, simultaneously transferring the file to other 
devices of the plurality of devices. 

23. The method of claim 21 or 22, wherein the transmission comprises 
downloading and streaming technologies. 

24. A method for transferring the same file as a requested file, comprising 
the steps of: 

segmenting the file into predetermined fragments, and storing the information 
of a part of each fragment; 

segmenting the file into predetermined fragments to extract the information on 
the part of each fragment in response to the transmission request for the file; 

comparing the extracted information with the information stored in the 
metafile; and 

if they are identical as the result of the comparison, the file is transmitted, or if 
not identical, a specific file ID is given to the file. 

25. A method for transferring the same file as the requested file, 
comprising the steps of: 

a) segmenting the file into predetermined fragments, encoding each fragment 
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by an encoding function, and storing each code in the metal file; 

b) segmenting the file into predetermined fragments and encoding each of the 
fragments into an encoding function in response to the transmission request for the file; 

c) the result encoded in the step b) is compared with the information recorded 
on the meta file; 

d) if they are identical as the resuh of the comparison, the file is transmitted, or 
if not identical, a specific file ID is given to the file. 
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